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The importance of cerebrovascular 
disease is instanced by the fact that it 
is a more common cause of death in the 
older age groups than either cardiovascular 
disease or bronchogenic carcinoma. The 
present paper is concerned with certain 
features of occlusive cerebrovascular 
disease, occlusive in the sense that the 
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brain is rendered ischsemic by mechanisms 
such as vascular spasm, thrombosis or 
embolism* 
THE VASCULAR SUPPLY OF THE BEAIN 
The arteries supplying the brain arise 
from the circle of Willis and its branches. 
The circle of Willis is a vascular network 
at the base of the brain and is formed 
essentially by the basilar artery and the 
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two internal carotid arteries (Figure i ) . 
These arteries, by means of their various 
branches, communicate freely over the 
surface of the brain but once within the 
substance of the brain no artery appears 
to join another. Thus, the two internal 
carotid arteries and the basilar artery 
share the blood supply to each cerebral 
hemisphere. Normally there is no inter-
change of blood between them, the two 
streams meeting at "dead points" in the 
posterior communicating and anterior com-
municating arteries. In occlusive disease, 
however, blood may pass freely from one 
system to the other. 
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FIGURE I : Diagram of base of brain and 
circle of Willis. 
The flow of blood through the circle of 
Willis and ultimately to the brain depends 
on three principal factors. 
i. The systemic blood pressure. An 
elevation of blood pressure produces an 
increased circulatory rate through the 
cerebral arteries; a fall in blood pressure 
a decrease in circulatory rate. This is 
probably the reason why cerebral throm-
bosis not uncommonly occurs when the 
patient is resting or when the blood 
pressure is low following an operation or 
a myocardial infarction, 
2. The patency of the cerebral arteries. 
Patency may be altered by vasospasm, by 
atherosclerotic narrowing of the lumen, or 
by blocking of the lumen by a thrombus 
or embolus. 
3. The coagulability of the blood. The 
coagulability of the blood is an important 
factor in thrombus formation. It appears 
to be increased when food rich in fats 
and cholesterol is taken, and a diet rich 
in milk and milk products seems to be 
particularly active in this respect. 
It will be apparent that the mechanism 
of occlusive cerebrovascular disease usually 
depends on a combination of three factors. 
Thus, in the presence of cerebral athero-
sclerosis a fall in blood pressure, or a 
sudden increase in the coagulability of the 
blood may lead to thrombosis and its 
clinical accompaniment, a "stroke". 
CLINICAL EFFECTS OF OCCLUSIVE 
CEREBROVASCULAR DISEASE 
Occlusive changes in the cerebral arteries 
may affect predominantly the large vessels 
of the carotido-basilar system or the intra-
cerebral arteries. The reason for this 
distinction is the important fact that the 
arteries of the carotido-basilar system 
anastomose with each other, whereas the 
intracerebral arteries are end-arteries and 
do not communicate with each other. 
The Carotido-Basilar System 
In considering this subject we must 
always think in terms of the system as 
a whole rather than in terms of one single 
component of the system—for example, 
one carotid artery. This is not a new 
concept as this excerpt taken from The 
Anatomy of the Brain by Willis, published 
in 1684, shows: 
. . . if by chance one or two should be 
stopt, there might easily be found another 
passage instead of them; as for example, 
if the Carotid of one side should be 
obstructed, then the Vessels of the other 
side might provide for either Province . . . 
Further, if both the Carotids should be 
stopt, the offices of each might be supplied 
through the Vertebrals. 
Three syndromes reflecting the results of 
occlusive changes in the carotido-basilar 
system are of interest. 
Recurrent Cerebral Ischatnic Attacks are 
described as being brief episodes of focal 
disorder of brain function. Such attacks 
may persist for only a few minutes and may 
recur on many occasions over weeks or 
months. The focal disorder results in such 
symptoms as transient hemiplegia, mono-
plegia, parsesthesise, dimness or loss of 
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vision, double vision, vertigo, ataxia, tin-
nitus, dysarthria and dysphagia. 
The basis of these attacks is a further 
temporary, but critical, impairment of 
carotid and/or basilar function. This is 
usually produced by fluctuation in blood 
pressure or by increased demands of 
cerebral tissue in the presence of athero-
sclerotic narrowing of the carotido-basilar 
system. In other words, the narrowed 
carotid and basilar arteries are just able 
to maintain an adequate circulation of 
blood to the brain under optimal condi-
tions; any fluctuation of these conditions 
results in symptoms of cerebral or brain 
stem ischsemia. 
Carotid Artery Occlusion, or thrombosis 
of the internal carotid artery, is becoming 
increasingly often recognized with the 
widespread use of carotid angiography. 
The condition was, however, known to 
Willis: 
When his Skull was opened, we beheld 
those things belonging to the Head, and 
found the right Carotid, rising within the 
Skull plainly bony or rather stony, its 
cavity being almost wholly shut up; so that 
the influx of the blood being denied by 
this passage, it seemed wonderful, where-
fore this sick person had not died before 
of an Apoplexy; which indeed he was so 
far from, that he enjoyed to the last 
moment of his life, the free exercise of his 
mind and animal function. 
Internal carotid artery occlusion generally 
affects males between the ages of 40 and 
60 years and is usually associated with 
atherosclerosis. It may, however, occur 
in younger age groups as a result of a 
penetrating wound of the neck or a head 
injury. 
Patients with this condition generally 
fall into one of four clinical groups: 
(a) Transient episodes of weakness or 
numbness of a hand or arm and 
leg, loss of vision, mental confusion, 
or impairment of consciousness. 
(b) Sudden onset of a massive contra-
lateral hemiplegia. 
(c) Symptoms suggestive of a brain 
tumour—headache, gradually pro-
gressive hemiplegia, convulsions. 
(d) No symptoms, as in the case 
described by Willis. 
Intracerebral Arteries 
Intracerebral artery insufficiency may 
result from vasospasm, thrombosis or 
embolism. 
The importance of vasospasm is un-
certain. It was believed that many of the 
so-called "small strokes" resulted from 
this mechanism but it is likely that occlu-
sive changes in the carotido-basilar system 
are the more frequent cause. This is not 
to imply that vasospasm does not occur; 
indeed, it may be seen during angiography 
and is probably the basis of hypertensive 
encephalopathy complicating acute hyper-
tension. 
Embolic occlusion of intracerebral 
arteries occurs classically as a complication 
of mitral and aortic valvular disease, 
atrial fibrillation, and myocardial infarc-
tion. It is thus a common cause of intra-
cerebral artery occlusion under 50 years 
of age. Between 50 and 59 years, however, 
it is not an infrequent cause, and in such 
instances the embolism is sometimes derived 
from atheromatous plaques in the aorta, 
carotid, or basilar arteries. 
Thrombosis of the intracerebral arteries 
is usually associated with atherosclerosis. 
In a few instances it results from syphi-
litic endarteritis, severe anaemia or poly-
cythsemia, and occasionally, for reasons 
that are at present uncertain, it may occur 
as a complication of pregnancy. In about 
half the cases a branch of the middle 
cerebral artery is affected. This results in 
contralateral hemiplegia with, sometimes, 
sensory loss in the paresed limbs, and 
aphasia if the left hemisphere is involved 
in right-handed persons. Occasionally 
hemianopia occurs. A description of the 
syndromes associated with occlusion of 
the other cerebral arteries is beyond our 
present scope. 
TREATMENT 
When considering the effects of cerebro-
vascular disease it was found convenient 
to separate the syndromes referable to 
insufficiency of the carotido-basilar system 
from those of the intracerebral arteries, 
A similar plan is followed in this section. 
When a patient presents with features 
suggestive of carotid or basilar artery 
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insufficiency an attempt should be made 
to combat features known to be of setio-
logical importance. Thus, every effort 
must be made to maintain blood pressure 
at an adequate level. If the patient is 
hypertensive great caution must be used 
in employing hypotensive drugs. Non-
essential operations are best avoided and 
the maintenance of blood pressure during 
and after essential operations is vitally 
important. 
In view of the effect of lipids on athero-
sclerosis and blood coagulability, a diet 
low in fats, and in particular dairy pro-
ducts, should be advised, 
The most popular type of drug treatment 
is anticoagulant therapy employing a drug 
such as "Dindevan". Although in recurrent 
cerebral ischsemic attacks anticoagulant 
drugs have significantly reduced the 
mortality rate, this form of treatment is 
not devoid of risk and cerebral haemor-
rhage may occur. 
It has been suggested that the oestro-
genic activity of premenopausal women 
possibly protects them against the develop-
ment of atherosclerosis. This action is also 
known to occur in males treated with 
oestrogens for prostatic carcinoma; similarly 
in hepatic cirrhosis, a condition in which 
oestrogen accumulation occurs, the occur-
rence of atherosclerosis is unusual. These 
facts have suggested the use of oestrogens 
in cerebrovascular disease, but the value 
of this from of treatment has yet to be 
substantiated. 
Vasodilator drugs do not appear to be 
of much value but tolazoline ("Priscol") 
or papaverine may be tried. The use of 
5% carbon dioxide ("Carbogen") by 
inhalation is of value in cerebral throm-
bosis but it may also be used in recurrent 
cerebral ischaemic attacks, particularly for 
a few minutes before retiring. 
Surgical techniques have only a limited 
application but within recent years advances 
in neurovascular surgery have made it 
possible to remove stenotic areas, or even 
a thrombus, from the internal carotid 
artery. Such operations cannot be under-
taken without a very full assessment of 
the individual patient; the risks of appro-
priate investigations, such as angiography, 
as well as the actual operative risk must 
be borne in mind. 
In cases of intracerebral artery throm-
bosis emphasis should be placed on early 
ambulation and on physiotherapy. It is 
our custom to commence physiotherapy 
and to encourage the patient to sit out 
of bed as soon as the diagnosis of intra-
cerebral artery thrombosis is made. In 
many cases recovery may be expedited by 
inhalations of "Carbogen" (5% carbon 
dioxide in oxygen) for 5 minutes in each 
hour. 
Stellate ganglion block has been advocated 
as a means of promoting dilatation of 
cerebral arteries. Although in some 
instances improvement may follow, in 
general we have not been impressed with 
the value of this form of treatment. 
CONCLUSION 
The ultimate prognosis in occlusive 
vascular disease must always be guarded 
and treatment is often disappointing. This 
must, however, never be construed to mean 
that there is no treatment. The care and 
attention of nursing staff, physiotherapists, 
and doctors can go far to alleviate physical 
disability and mental suffering. 
